Specialization, outsourcing and wages by Munch, Jakob Roland & Skaksen, Jan Rose
www.ssoar.info
Specialization, outsourcing and wages
Munch, Jakob Roland; Skaksen, Jan Rose
Postprint / Postprint
Zeitschriftenartikel / journal article
Zur Verfügung gestellt in Kooperation mit / provided in cooperation with:
www.peerproject.eu
Empfohlene Zitierung / Suggested Citation:
Munch, J. R., & Skaksen, J. R. (2009). Specialization, outsourcing and wages. Review of World Economics, 145(1),
57-73. https://doi.org/10.1007/s10290-009-0009-2
Nutzungsbedingungen:
Dieser Text wird unter dem "PEER Licence Agreement zur
Verfügung" gestellt. Nähere Auskünfte zum PEER-Projekt finden
Sie hier: http://www.peerproject.eu Gewährt wird ein nicht
exklusives, nicht übertragbares, persönliches und beschränktes
Recht auf Nutzung dieses Dokuments. Dieses Dokument
ist ausschließlich für den persönlichen, nicht-kommerziellen
Gebrauch bestimmt. Auf sämtlichen Kopien dieses Dokuments
müssen alle Urheberrechtshinweise und sonstigen Hinweise
auf gesetzlichen Schutz beibehalten werden. Sie dürfen dieses
Dokument nicht in irgendeiner Weise abändern, noch dürfen
Sie dieses Dokument für öffentliche oder kommerzielle Zwecke
vervielfältigen, öffentlich ausstellen, aufführen, vertreiben oder
anderweitig nutzen.
Mit der Verwendung dieses Dokuments erkennen Sie die
Nutzungsbedingungen an.
Terms of use:
This document is made available under the "PEER Licence
Agreement ". For more Information regarding the PEER-project
see: http://www.peerproject.eu This document is solely intended
for your personal, non-commercial use.All of the copies of
this documents must retain all copyright information and other
information regarding legal protection. You are not allowed to alter
this document in any way, to copy it for public or commercial
purposes, to exhibit the document in public, to perform, distribute
or otherwise use the document in public.
By using this particular document, you accept the above-stated
conditions of use.
Diese Version ist zitierbar unter / This version is citable under:
https://nbn-resolving.org/urn:nbn:de:0168-ssoar-203168
ORI GIN AL PA PER
Specialization, outsourcing and wages
Jakob Roland Munch Æ Jan Rose Skaksen
Published online: 6 March 2009
 Kiel Institute 2009
Abstract This paper studies the impact of outsourcing on individual wages. In
contrast to the standard approach in the literature, we focus on domestic outsourcing
as well as foreign outsourcing. We argue that if outsourcing is associated with
specialization gains arising from an increase in the division of labor, domestic
outsourcing tends to increase wages for both unskilled and skilled labor. We use a
panel data set of workers in Danish manufacturing industries to show that domestic
and foreign outsourcing affect wages as predicted.
Keywords Outsourcing  Comparative advantage  Specialization 
Wages
JEL Classification F16  J31  C23
1 Introduction
The labor market implications of outsourcing of activities to countries abundant in
unskilled labor—such as countries in Eastern Europe and Asia—is a topical issue,
and the hypothesis seems to be that unskilled workers in Western Europe and the
United States have been the losers while skilled workers have gained. This view is
supported by empirical evidence showing that the relative demand of unskilled
workers in Western Europe and the United States has declined through international
specialization (see Feenstra and Hanson (2003) for a survey). This literature is
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mostly considering how outsourcing affects the relative demand and, in turn, the
relative wage of skilled and unskilled labor. The dominating view is that
outsourcing is biased towards activities intensive in the use of unskilled labor.
In this paper, we divert attention towards another effect of outsourcing, namely
specialization gains that may arise as a result of an increase in the division of labor
across firms. International outsourcing may give rise to two types of effects: a
comparative advantage effect and a division of labor effect. The comparative
advantage effect is due to specialization gains resulting from exploitation of factor
endowment differences across countries, and this corresponds to the traditional
effect investigated in the literature cited above. The division of labor effect arises if
the level of outsourcing within an industry affects the division of labor across firms.
This is in line with, e.g., Duranton and Jayet (2005) who argue that the opportunities
to reap gains from the division of labor is limited by the extent of the market, and
the extent of the market is, in turn, determined by transportation efficiency. It seems
plausible that outsourcing is limited by transportation efficiency, and in that case the
level of outsourcing will to some extent reflect the division of labor. An important
difference between the comparative advantage effect and the division of labor effect
is that the comparative advantage effect will be skill biased, and primarily benefit
the abundant factor in a country, whereas there is no reason to expect the division of
labor effect to be skill biased.
Empirically, it is not straightforward to distinguish between the comparative
advantage effect and the division of labor effect, since foreign outsourcing typically
gives rise to a mixture of the two effects. This would be the case if, for example,
foreign outsourcing in part is composed of activities shifted out to countries with
different skill endowments and in part activities outsourced to countries with similar
skill endowments. However, in contrast to foreign outsourcing, domestic outsourc-
ing is presumably not skill biased, and domestic outsourcing only affects
productivity and wages to the extent that it affects the division of labor. Therefore,
in contrast to the usual approach in the literature, we focus on the consequences of
foreign as well as domestic outsourcing.
We use data from the Danish labor market, and since Denmark is a skilled labor
abundant country, foreign outsourcing is expected to result in comparative
advantage effects which benefit skilled labor and hurt unskilled labor. Domestic
outsourcing primarily affects wages if there is a division of labor effect. Hence,
domestic outsourcing is expected to be more beneficial for unskilled labor than
foreign outsourcing, and domestic outsourcing may raise wages for all workers.
The empirical approach is to estimate Mincer human capital wage equations
on a panel data set of workers in manufacturing industries combined with
industry level data on outsourcing for the period 1993–2002. That is, we exploit
variation in outsourcing over time and across industries to identify the effects of
industry level outsourcing on individual wages. Thus we implicitly take a short
run view of the economy since the labor market must clear on an industry by
industry basis for inter-industry wage differentials to exist. Such industry wage
differences are consistent with empirical evidence. For example for the US
economy, controlling for labor characteristics, Katz and Summers (1989) have
found significant inter-industry wage differences. Unlike the vast majority of
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papers studying the labor market implications of outsourcing, our approach
controls for individual heterogeneity and we are in position to correct for
potential endogeneity of outsourcing variables.
Our estimation results offer strong support for the hypothesis that outsourcing has
comparative advantage effects as well as division of labor effects. We find that
foreign outsourcing reduces wages for low-skilled workers, while wages of high-
skilled workers rise. In contrast, domestic outsourcing tends to increase wages for
low and medium-skilled workers, while there is no significant effect on high-skilled
wages.
Our empirical approach is closely related to Geishecker and Go¨rg (2008). They
study the implications of foreign outsourcing on individual wages in a human
capital framework by using data on a large German household panel combined with
industry level data for the period 1991–2000. In line with our results, they find that
foreign outsourcing generally reduces wages of low-skilled workers and increases
wages of high-skilled workers. However, by using information on domestic
outsourcing, we find that outsourcing also entails a division of labor effect, and this
effect may be very different from the comparative advantage effect usually focused
on in the literature.
The paper is structured as follows. In the following section we discuss the
theoretical link between outsourcing and wages, and we present the hypotheses to
be tested empirically. In Sect. 3 we describe the data. The empirical model is
specified in Sect. 4, and Sect. 5 presents the results. Finally, Sect. 6 concludes.
2 Outsourcing, productivity and wages
Two different lines of the literature have considered the labor market implications
of specialization on the one hand and international outsourcing on the other. In The
Wealth of Nations, Adam Smith famously argued that specialization gains are
realized in larger markets by increasing the division of labor, and an immediate
consequence is that workers should be able to command higher wages in larger
markets. This key insight was later formalized by Ethier (1982), who showed that
intra-industry trade in differentiated intermediate goods can arise because firms find
it profitable to split up their production processes. That is, a larger number of
intermediate goods become available from opening up for trade, and this increases
the productivity of final goods producers.1 This insight is theoretically well
understood, but as noted by Duranton and Jayet (2005) there is remarkably little
empirical work on the division of labor.2 In their empirical analysis they focus on
the link between the extent of the market and the division of labor, and they find a
positive relationship between division of labor and the size of French cities. In
contrast, the link between the division of labor and wages, which is the subject of
1 Ethier’s division of labor model has since found numerous applications in, e.g., international trade,
growth theory and development. For a recent coherent exposition of this model and its variants, see
Francois and Nelson (2002). Becker and Murphy (1992) argue that the level of specialization also
depends on other considerations such as various coordination costs.
2 Duranton and Jayet (2005) cite two case studies that focus on particular industries.
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our paper, is still an empirically unexplored issue. That international outsourcing,
on the other hand, may reduce the relative wages of unskilled workers has been
documented in a series of papers by Feenstra and Hanson (see, e.g., Feenstra and
Hanson (2003)). However even in the case where unskilled intensive production
activities are moved abroad it is possible that unskilled labor may benefit because
outsourcing also entails cost savings for domestic industries as shown by Arndt
(1997) and Kohler (2004).
In the empirical analysis below it is not possible to distinguish between
international outsourcing that leads to comparative advantage effects and interna-
tional outsourcing with division of labor effects. Therefore, we exploit information
on domestic outsourcing as well as foreign outsourcing in our analyses. We apply
data from Denmark which is a small and homogenous country. Hence, if domestic
outsourcing affects productivity and wages, this is likely to be because of division of
labor effects and not comparative advantage effects. In other words, the
comparative advantage effects are stronger in international outsourcing than in
domestic outsourcing. This gives rise to the following hypotheses to be tested in the
following sections3:
Hypothesis 1 Since Denmark is a high-skilled labor-intensive country, the
comparative advantage effects implies that international outsourcing benefits high-
skilled labor more than low-skilled labor.
Hypothesis 2 Domestic outsourcing as well as foreign outsourcing have division
of labor effects, but there are no comparative advantage effects from domestic
outsourcing. Therefore, domestic outsourcing have similar effects on low-skilled
labor and high-skilled labor.
3 Data
To test our hypotheses we need information on the absolute wage level of different
types of workers. We have access to a panel data set of workers in Danish
manufacturing industries for the years 1993–2002, and to this data set we add
measures of outsourcing at the industry level.
We measure domestic and foreign outsourcing in terms of intermediate inputs in
production at the industry level (55 manufacturing industries based on a Danish
industry code which is between the two-digit and three-digit NACE definition).
Feenstra and Hanson (1996) and Feenstra and Hanson (1999) consider two different
measures for foreign outsourcing—a broad and a narrow measure. The broad
measure is defined as the value of all imported intermediate inputs of an industry,
while the narrow measure restricts attention to intermediate inputs that are
purchased from the same industry as the good being produced. The idea behind the
narrow measure is that it only includes imported intermediate goods that could have
been produced within the domestic industry, so this measure arguably best captures
3 These hypotheses are straightforward to derive from a model building on Ethier (1982), see Munch and
Skaksen (2005).
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the idea of specialization within the industry. We consider only the narrow measure
of foreign outsourcing, and in a similar way a narrow measure of domestic
outsourcing can be defined. This measure of domestic outsourcing is then capturing
the degree of division of labor at the industry level, if domestic outsourcing is
limited by transportation efficiency (and thus the extent of the market) within the
industry.
The domestic and foreign measures are constructed from annual input–output
tables from Statistics Denmark. It should be noted that the Danish input–output
tables have an explicit distinction between intermediate purchases from domestic
and foreign suppliers. We follow Hijzen et al. (2005) among others, and define
outsourcing as intermediate goods divided by industry output. Figure 1 shows the
measures of domestic and foreign outsourcing as a weighted average for all
manufacturing industries. As expected foreign outsourcing has become more
important during the period, while domestic outsourcing declined in the beginning
of the period.
To get a picture of the importance of outsourcing across industries Figs. 2 and
3 plot foreign and domestic outsourcing for six different subgroups of industries.4
For foreign outsourcing it is seen that ‘Textiles’ and ‘Electric machinery’ have a
relatively high level of outsourcing and these industries also experienced the
highest rise in outsourcing. In contrast ‘Wood and paper’ had a declining foreign
outsourcing intensity during the sample period. The two groups of industries with
the highest levels of domestic outsourcing are ‘Wood and paper’ and ‘Electric
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Fig. 1 Foreign and domestic outsourcing in Danish manufacturing industries
4 Industry groups are defined using the two-digit NACE code; Textiles (17–19), Wood and paper
(20–22), Metal and machinery (27–29), Electric machinery (30–33), Transport (34–35), and Other
(15–16, 23–26, 36).
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Textiles Wood and paper Metal and machinery
Electric machinery Transport Other 
Fig. 3 Domestic outsourcing in broad industry groups
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industries such as printing and service activities related to printing, and publishing
of newspapers both with relatively high domestic outsourcing intensities. This
indicates that domestic outsourcing is more widespread in service-based
industries.
Finally, we also construct a measure for the price of outsourcing to be used as an
instrumental variable in the empirical analysis. We exploit the fact that the input–
output tables are available in both fixed and current prices. That is, a measure of the
price of, e.g., imported intermediates in a given industry may be calculated as the
value of imported intermediates in current prices divided by the value of imported
intermediates in fixed (2000) prices. In the following we measure the price of
foreign (narrow) outsourcing in the industry relative to the corresponding price of
output in the industry. This gives us a measure of the price of imported
intermediates relative to the price of domestic output. Likewise we construct a
measure of the relative price of domestic outsourcing as the price of domestic
intermediates used in production in the industry divided by the price of output in the
industry. Figure 4 displays these relative price measures for foreign and domestic
outsourcing for the entire manufacturing sector, and, as expected, the price of
foreign outsourcing has declined (by more than 10% from 1993 to 2002), while the
price of domestic outsourcing has been roughly constant.
There may be other industry variables than outsourcing affecting wages of
different types of labor. In particular the relative employment of different types
of labor may be important. To take this into account we include the industry share of
workers with vocational education, and the share with further education (the
reference is basic education). Also the ratio of capital to labor may affect wages. To
accommodate for this, we include a variable measuring the total industry payment to
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Fig. 4 Relative prices of foreign and domestic outsourcing
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We also include industry export and import. The export activity is likely to be
correlated with firm productivity (see, e.g., Bernard et al. (2003)) and could thus
affect wages. A higher level of import penetration is likely to increase competition
and reduce rents and wages. In addition, the size of the industry in terms of the value
of production is included to capture other unobserved industry characteristics.
Finally, a full set of year dummies is included to capture business cycle effects.
Information about individual characteristics of a 10% sample of workers in
Danish manufacturing is extracted from the integrated database of labor market
research (IDA) and the Income Registers in Statistics Denmark.5 The hourly wage
rate is clearly the most important individual level variable in the analysis, and this
wage rate is calculated as total labor income divided by the total number of hours
worked in any given year. A few problems are encountered when using this IDA-
wage rate. Most importantly, the measure for total labor income as such is highly
reliable since it comes from the tax authorities, but it does not include mandatory
pension fund payments. These payments were introduced in the early 1990s, and
have been rising throughout the sample period but not in a uniform manner across
collective bargaining segments of the labor market. However, since the individual
annual pension fund payments are available in the data, it was straightforward to
correct the wage rate. Also, a measurement error could arise as potential overtime
work is not included in the registered number of hours worked.
A long list of individual socio economic characteristics are used as control
variables in the analysis. Of particular interest is information about education and
occupation. The classification of education groups relies on a Danish education code
and the variable ’Further education’ basically corresponds to the two highest
categories (5 and 6) in the international standard classification of education
(ISCED), i.e., the individual has a tertiary education. ’Vocational education’ is
defined as the final stage of secondary education encompassing programs that
prepare students for direct entry into the labor market. Thus persons with just high
school or equivalent are not included in this category and are classified as workers
with just ’Basic education’. Information about individual occupation is based on the
Danish version of the ISCO-88 definition, and we operate with the nine main
categories.
Among other socio economic characteristics are self explanatory dummies for
gender, the presence of children, the presence of two adults in the household, city
size, experience and tenure.6 There are also dummies for membership of
unemployment insurance funds and trade unions, and there are dummies for the
size of the firm (or more precisely workplace) in terms of the workforce.
We restrict the sample to include only full-time manufacturing workers in the age
group of 18–65 years. In the final data set there are 356,139 observations coming
from 71,105 workers. Descriptive statistics for a selected set of variables are
presented in Table 1.
5 For more details on the IDA data see Abowd and Kramarz (1999).
6 Information about workplace tenure only goes back to 1980, so an indicator variable for left censored
tenure is included.
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4 Empirical model
The empirical strategy is to test the hypotheses outlined in Sect. 2 by estimating a
simple Mincer human capital wage equation of the form
log wijt ¼ b0xit þ c0zjt þ ai þ ijt; ð1Þ
where wijt is the hourly wage of worker i in industry j at time t. Individual
covariates such as experience, experience squared and tenure are included in xit,
Table 1 Summary statistics
Variables Mean Min. Max.
Log wage rate (DKR) 5.1675 3.6842 6.8093
Female 0.2775 0.0000 1.0000
Married 0.5694 0.0000 1.0000
Two adults 0.7363 0.0000 1.0000
Children 0–6 years 0.2239 0.0000 1.0000
Experience (years) 16.9764 0.0580 39.0000
Tenure (years) 5.3428 0.0000 22.0000
Censored tenure 0.0824 0.0000 1.0000
Basic education 0.4554 0.0000 1.0000
Vocational education 0.3914 0.0000 1.0000
Further education 0.1531 0.0000 1.0000
Union member 0.8336 0.0000 1.0000
UI fund member 0.9254 0.0000 1.0000
Firm size 0–10 0.0626 0.0000 1.0000
Firm size 11–50 0.2167 0.0000 1.0000
Firm size 51–200 0.3111 0.0000 1.0000
Firm size 200 and more 0.4095 0.0000 1.0000
Copenhagen 0.1271 0.0000 1.0000
Big cities 0.1272 0.0000 1.0000
Rest of country 0.7457 0.0000 1.0000
Industry characteristics
Capital labor ratio 3.0546 0.2233 77.0730
Basic education share 0.3808 0.0822 0.6364
Vocational education share 0.4656 0.1667 0.6557
Further education share 0.1536 0.0377 0.6667
Import ratio 0.6452 0.0083 9.8199
Export ratio 0.6013 0.0083 3.0107
Production value (billion DKK/100) 0.1516 0.0046 0.4898
Foreign outsourcing 0.0515 0.0000 0.2838
Domestic outsourcing 0.0524 0.0001 0.1906
Foreign outsourcing price 1.0179 0.5502 3.4972
Domestic outsourcing price 0.9952 0.2518 2.0579
Number of observations 356,139
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and industry-specific variables—notably outsourcing variables—are contained in
zjt. Individual unobserved heterogeneity is controlled for by estimating a fixed
effects version of the wage equation—a random effects model was rejected in a
standard Hausman specification test.
When estimating the effects of aggregate variables (i.e., outsourcing at the
industry level) on micro units (individual workers), the standard errors of the
estimated coefficients are biased downward in OLS regressions. We account for
such clustering of individuals within industries by adjusting the standard errors
along the lines of Moulton (1990).
Another potentially important methodological issue merits careful consideration.
The coefficients to our variables of interest (i.e., the two outsourcing variables) may be
plagued by endogeneity bias, because it could be argued that outsourcing not only
affects individual wages, but that wages also to some extent drive outsourcing
decisions. This may in particular be the case for foreign outsourcing. As argued by,
e.g., Geishecker and Go¨rg (2008) potential endogeneity problems are less of a concern
when regressing individual wages on industry level variables, since the industry’s
outsourcing intensity may be largely considered exogenous to the individual worker.
But even so outsourcing may still be endogenous if just a small part of individual
wages is an industry specific component. This would for instance be a concern if wages
partially are set in industry level wage negotiations as is often the case in unionized
labor markets. We address this issue by instrumenting the outsourcing measures in (1).
Proper implementation of instrumental variables methods requires acceptable
instruments. First, they should be relevant, i.e., they should explain a significant
amount of variation in the endogenous regressors. Second, they must be valid in the
sense that they are uncorrelated with the error term in the wage equation. We are in
a situation where we have multiple potentially plausible instruments for each
outsourcing variable (see below), so our strategy is in each model as a first step to
include all potential instruments implementing 2SLS, since this may generate more
efficient estimates.
We evaluate the relevance of instruments in a number of ways. First, we
successively implement the test of redundancy suggested by Hall and Peixe (2003)
for each instrument. Instruments are redundant if the asymptotic efficiency of the
estimation is not improved by using them, and any redundant instruments are
removed by this procedure. Second, for the final set of instruments we calculate the
cluster-robust F-test for excluded instruments corresponding to the ‘‘partial
R-squared‘‘ measure of instrument relevance proposed by Bound et al. (1995).
This is a test for joint significance of the instruments in the first stage regression.
Finally, we also calculate the Cragg–Donald F-statistic suggested by Stock and
Yogo (2005) for the presence of weak instruments (the null is that the equation is
underidentified). We never found any signs of redundancy, irrelevance or weakness
of any of our instruments in any model below.
With respect to the validity requirement we first test each instrument individually
using the C-statistic (see, e.g., Hayashi (2000)) by choosing a relatively
conservative significance level of 20%.7 That is, if we reject the null hypothesis
7 We also used the 10% significance level, but it made almost no difference in the results.
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that the excluded instrument is valid at the 20% level this instrument is dropped
from the list of instruments.8 For all the remaining valid instruments we also
evaluate their overall validity and show the p-value of the Hansen J-statistic9 for the
joint null hypothesis that they are valid. Finally, we also calculate and report the
cluster-robust version of the Hausman test of endogeneity (again see, e.g., Hayashi
(2000)) of the two outsourcing variables in the model with the final set of
instruments. The null hypothesis is that the outsourcing variables are exogenous.
As explained in the data section we have constructed a measure of the price of
outsourcing (both domestic and foreign), and since the data source for the
outsourcing variables (the input–output tables) goes back to 1966 we can use lagged
prices and lagged outsourcing levels as instruments. If prices of intermediate goods
are determined in international markets they can reasonably be taken as exogenous
to the wage equation. Of course, prices of outsourcing should influence the amount
outsourced, so a priori prices qualify as potential instruments. It may be argued that
also lagged prices matter since it may take time to establish contacts to suppliers and
to adjust the internal organization of the firm to accommodate outsourcing. For this
reason we include prices of foreign and domestic outsourcing along with their
1-year and 3-year lagged values in the list of potential instruments. The 10-year and
20-year lagged values of foreign and domestic outsourcing levels are also included
in the list, as historical values of outsourcing should be exogenous to present day
labor market outcomes. Thus the full set of potential instrument count 10 variables.
5 Results
The results of estimating different versions of the wage Eq. (1) for the full sample
are presented in Table 2. To sweep out individual fixed effects we first mean
difference the data, and to control for observed individual heterogeneity we include
all the individual covariates displayed in Table 2. Their estimated coefficients are
not reported, but for all three models of the table, they have expected signs; i.e.,
labor market experience, tenure and education are positively related to wages. There
appears to be no wage effect of union membership whereas there is a positive wage
premium associated with being insured against unemployment. There is also a
significant firm size effect, which is consistently found in the literature (see, e.g., Oi
and Idson (1999)).
With the purpose to investigate the importance of controlling for different
industry characteristics, model 1 only includes the outsourcing measures. It appears
that foreign outsourcing has a negative but insignificant effect on wages, while
domestic outsourcing has a significantly positive effect. Thus, in line with our
second hypothesis in Sect. 2, domestic outsourcing seems to raise individual wages,
presumably as a result of specialization gains. These effects are almost unaffected
8 If more than one instrument fails the C-test with the full set of instruments, we mechanically select the
first instrument to be dropped from the list by picking the one with the lowest p-value. Next, the C-test is
computed again for all remaining instruments and we drop the one with the lowest p-value provided this
value is below 20% and so on.
9 The Hansen J-statistic is a cluster-robust version of Sargan’s statistic for overidentification.
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by the introduction of the full set of industry variables in model 2. Only the share of
workers in the industry with further education and the capital labor ratio enters the
model with significant effects. The insignificant effects of imports and exports in the
industry are in contrast to the results of Edin et al. (2004) who study the Swedish
labor market. They find that foreign competition in the form of the import
penetration has a negative effect on wages, while there is a wage premium for
workers employed in industries that tend to export a high share of their production.
In model 3 we investigate the potential endogeneity of the outsourcing variables by
implementing instrumental variables regression. Only one instrument (domestic
outsourcing lagged 20 years) failed the validity requirement at the 20% level, so the
final model has nine excluded instruments. With this specification the qualitative
impact of outsourcing does not change; foreign outsourcing still has a small
insignificant negative effect on wages, and domestic outsourcing has a positive impact,
but the coefficient is more than doubled in size. Clearly, according to the Hansen J-test
we cannot reject the null that the instruments are jointly valid, but the endogeneity test
shows that we cannot reject the null of exogenous outsourcing variables either. Thus
overall we conclude that foreign outsourcing has small insignificant negative effect on
wages while domestic outsourcing has a positive effect—the point estimates means
that a one percentage point increase in domestic outsourcing corresponds to between
0.29% (model 2) and 0.74% (model 3) higher wages.
Table 2 Estimation results, full sample
Variables Model 1 Model 2 Model 3
Coeff. Std.err. Coeff. Std.err. Coeff. Std.err.
Production value 0.0554 0.0284 -0.0600 0.0758
Import ratio 0.0040 0.0023 -0.0002 0.0040
Export ratio -0.0105 0.0077 0.0069 0.0155
Voc. edu. share -0.0297 0.0360 -0.0100 0.0447
Further edu. share 0.0936 0.0349 0.1140 0.0411
Capital labor ratio 0.0024 0.0008 0.0018 0.0006
Foreign outsourcing -0.0426 0.0407 -0.0486 0.0373 -0.0327 0.0747
Domestic outsourcing 0.3515 0.0717 0.2941 0.0601 0.7405 0.2692
Individual fixed effects Yes Yes Yes
Method OLS OLS 2SLS
Cragg–Donald F-statistic 1,808
p-value of partial R2 F-test (foreign) 0.0000
p-value of partial R2 F-test (domestic) 0.0001
p-value of Hansen J-stat 0.7423
p-value of endog. test 0.1645
No. of observations 342,081 342,081 342,081
R2 (within) 0.2882 0.2891 0.2868
Robust standard errors adjusted for clustering at industry level are reported next to coefficients. Bold
numbers indicate significance at the 5% level. All models include the individual level variables listed in
Table 1, occupation dummies and year dummies
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In the first hypothesis in Sect. 2 it is stated that foreign outsourcing is likely to be
biased towards activities intensive in unskilled labor. As a result foreign outsourcing
should benefit skilled labor, while it is ambiguous how wages of unskilled labor are
affected. With respect to domestic outsourcing, if it corresponds to a pure division
of labor effect in the sense that there is no skill bias, we expect that more domestic
outsourcing leads to higher wages for all workers. If instead there is skill bias in
domestic outsourcing then it should clearly be less biased towards activities
intensive in unskilled labor than foreign outsourcing since Denmark is a skilled
labor abundant country. In that case all we can say is that domestic outsourcing
should benefit unskilled workers more than foreign outsourcing, and it should
benefit skilled workers less than foreign outsourcing.
To study these questions we have estimated the model for workers with three
different levels of education: basic education, vocational education and further
education (see Table 3). For each educational subgroup we report both the OLS
results and the results of the 2SLS instrumental variables regression (corresponding
to model 2 and 3 above).10 We find that foreign outsourcing harms workers with
basic education, but workers with further education gain from this type of
outsourcing (which is in line with the main result of Geishecker and Go¨rg (2008)).
For workers with basic education the coefficient to foreign outsourcing is almost
unchanged by correcting for potential endogeneity, and according to the endoge-
neity test the outsourcing variables can be treated as exogenous. In contrast, there
are signs that foreign outsourcing is endogenous to wages of high-skilled workers
and correction for this implies that the positive coefficient to foreign outsourcing
more than doubles. Thus, there appears to be solid evidence that foreign outsourcing
benefits workers with further education, while there is a negative impact on wages
of workers with just basic education. With respect to the quantitative importance of
these effects a 1% point increase in foreign outsourcing leads to between 0.14 and
0.31% higher wages for workers with further education and 0.11% lower wages for
workers with basic education.
Turning to the effects of domestic outsourcing, workers with basic and vocational
education benefit, while there is a positive but insignificant impact on wages of
workers with further education. Domestic outsourcing appears not to correspond to
a pure division of labor effect. Instead the results suggest that it is slightly biased
towards skilled labor as there is no effect on high skilled wages.11
In a final sensitivity analysis we divide the sample into male and female workers
since wage determination may be quite distinct for these two groups. While
domestic outsourcing has roughly the same positive impact on male and female
workers, we do indeed find that foreign outsourcing tend to influence men and
women differently. Male workers do not seem to be affected by foreign outsourcing,
but women appear to be negatively affected (see Table 4).
10 The final specifications of the three instrumental variables regressions contains 8 or 9 excluded
instruments after dropping invalid instruments.
11 If instead we only use two skill groups by combining basic education and vocational education into
one group (to keep in line with much of the literature) we get roughly the same results. In the 2SLS model
domestic outsourcing has a significant positive impact on low skilled wages (the coefficient is 0.8195),
and foreign outsourcing has an insignificant negative effect (the coefficient is -0.0593).
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6 Conclusion
The standard approach in the literature on wages and outsourcing is to focus entirely
on the consequences of foreign outsourcing. In this paper, we have diverted
attention towards the consequences of domestic outsourcing, such that the
implications of both types of outsourcing can be analyzed.
We have argued that, in general, outsourcing is associated with specialization
gains arising from an increase in the division of labor. If domestic outsourcing has
no bias towards any type of labor, it corresponds to a pure division of labor effect,
and it increases wages for all workers. In contrast, in highly developed countries,
foreign outsourcing is expected to be biased towards activities intensive in unskilled
labor. Therefore, foreign outsourcing benefits skilled labor more than unskilled
labor, and it is likely that unskilled wages are decreasing in the level of foreign
outsourcing.
By using data on the Danish labor market, we show that domestic outsourcing as
well as foreign outsourcing do affect wages. We find that international outsourcing
tends to raise wages of workers with further education and lower wages of workers
with basic and vocational education. In contrast, we find that domestic outsourcing
tends to raise wages of workers with basic and vocational education, while domestic
outsourcing has no significant impact on wages for workers with further education.
In this paper, we have considered domestic outsourcing and foreign outsourcing.
An interesting extension in future research would be to subdivide foreign
outsourcing into groups of destination countries according to their relative labor
endowment. We would expect that outsourcing to countries having a similar relative
factor endowment as the domestic economy mainly affects wages through an
increase in the extent of the market for intermediate goods, and therefore benefits all
types of labor. The comparative advantage effect is expected to be much more
important when considering outsourcing to countries with a very different factor
endowment, and outsourcing to these countries may hurt unskilled labor.
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